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To-day the crust of civilization was very thin, and underneath were burning the primaeval fires of hatred. Some of those present might recall a surgical mission to Russia in 1943; the mission was informed by the Russians in all sincerity that the question of the treatment of burns had not proved a great problem with them, and there was nothing that could be said to shake them in that statement.
It was not, without some interest to remember that when Prometheus was chained for bringing down fire to earth, the bondage took place in the Caucasus, and vultures continually tore at his vitals. It might be that in days to come the eagles of the R.A.F. and the American Army might act in like fashion against bellicose hotheads who wanted to bring down fire upon mankind.
Lieut.-Colonel Edwin J. Pulaski. The purpose of this presentation is to report our experiences with the exposure (open) method in the treatment of burns, with particular emphasis on (1) types of cases suitable for exposure treatment, (2) problems of application of the method, and (3) its advantages and disadvantages.
PRINCIPLES OF TREATMENT
As in all techniques of burns management, prevention and treatment of shock takes precedence over local therapy. Susceptibility to shock bears relationship to extent of injury. We have found it practical to modify the Berkow scale for the purpose of making a quick estimate of total burn surface. The body is divided into sectors, all of which, except the perineum, are worth 9%, or multiples thereof, as follows: head and neck, 9%; each upper extremity, 9%; each lower extremity, 18%; anterior and posterior trunk, 18% each; perineum, 1 %. The extent of body burn determines blood and electrolyte fluid requirements, which are given according to formulations designed to maintain a urinary output of 40 to 60 c.c. per hour. Cannulation of a vein for fluid replacement is desirable. In order to obtain JULY-UNrr. SERV. 1 accurate measurements of the urinary output, we prefer to insert a catheter into the bladder of any patient with a burn of more than 25 % of the body surface.
Next to stabilization of the patient, prevention of infection and maceration is of the utmost importance. It is vital to intelligent burn therapy to recall that burn injury is the largest of open wounds, for which reason the threat of infection is ever present until a healed wound has been accomplished. The pathways of infection in burns include the burned tissues and surrounding intact skin as well as the unprotected hands and respiratory tracts of patient and attendants. Infection is the most important factor in conversion of partial to full thickness burns. The purpose of cover over a burn surface is to block exogenous pathways of infection. The purpose of exposure, paradoxical as it may seem, is prevention of contamination from becoming wound suppuration. It is based on the well-known principle that bacteria cannot tolerate the deleterious effects of drying and sunlight. Furthermore, pabulum for bacterial growth is reduced to a minimum by meticulous excision of all loose or detached epithelium and gentle cleansing of the burn surface. The natural antibacterial properties of plasma exudate, enhanced by antibiotics, assist in elimination of residual micro-organisms. In patients receiving penicillin intramuscularly we have measured up to 1 0 unit of penicillin per ml. of exuding plasma. Topley and associates have demonstrated aureomycin in excess of 1 microgram in burn exudates of patients treated with aureomycin 250 mg. six-hourly by mouth. The drug levels achieved are bacteriostatic for the great majority of haemolytic streptococci and heemolytic coagulase-positive micrococci which commonly predominate initial burn bacterial flora.
Conversion of plasma fibrinogen to fibrin in twenty-four to seventy-two hours results in coagulation of the exudate with formation of a tough eschar, which, in turn, protects the burns from further contamination. Rest or avoidance of movement, as well as other trauma, and elevation of extremities to minimize aedema, are factors of influence in promoting rapid, complete formation of this eschar. THE ExPosuRE (OPEN) TREATMENT OF BURNS Eighteen months ago, while visiting in the British Isles, our attention was called to the exposure or open principle of burn management which had been reintroduced a few months earlier by Wallace of Edinburgh. It had been used in the United States at least fifty years ago and had been discarded after the introduction of paraffin wax and Ambrine treatment of burns in 1914.
This report is based on a clinical trial of the exposure method in 131 patients. 65 were hospitalized in Brooke Army Hospital and were seen mostly within one to twenty-four hours after injury. The other 66 were injured in Korea and were seen at Tokyo Army Hospital on an average of four and a half to seven days post-burn. The regimen of management was the same in both groups. Clothing or dressings are removed, preferably using aseptic precautions, as soon as the patient is seen, and gross dirt is washed off the injured area with large quantities of warm water and some detergent. We prefer the use of hexacblorophene (G-l 1) in a base of vanishing cream, but it seems that the use of a bland white soap is also satisfactory. All blisters are opened and all detached epithelium is removed. Both cleansing and debridement are carried out as gently as is consistent with thoroughness, to avoid trauma to surviving epithelium by over-zealous scrubbing. In cases not grossly soiled, cleansing and debridement may not be necessary. If the patient has been burned recently, morphine by the intravenous route provides sufficient analgesia. If the burn is older, light general anaesthesia is usually necessary. Tetanus antitoxin 3,000 units, and procaine penicillin G, aqueous, 600,000 units intramuscularly, are given on admission. Penicillin in the same dosage is continued for an additional four days and thereafter only on specific indication. After debridement, the patient is placed in a bed in the position which best exposes the affected side. Sterile sheets are not necessary.
It is reiterated, if the patient is in shock on arrival, he is placed between clean sheets and ftreated intensively for shock. Debridement is postponed until the general condition has improved.
The success of the method depends largely on how effectively complete exposure, relative immobilization and elevation can be achieved.
(1) Extremities.-Elevation of extremities prevents additional cedema formation by aiding venous return. Burns of the configuration which provide an uninjured area on which ito rest present no special problem. If the feet and ankles are not involved, the leg and thigh can be elevated by resting the ankles on several pillows. In this manner, circumferential burns of the lower extremity up to mid-thigh can be treated satisfactorily by exposure. In burns involving the hand we now feel that most patients-can be encouraged to lie in bed with the elbows flexed and hands elevated. It is of paramount importance that wrists be kept in a position of function and metacarpophalangeal joints in flexion. It is highly desirable to have the crusts form with the hand in this position. After the crust has formed, hands are fai ly well held in this position. For circumferential burns involving the upper arm and upper thigh, exposure in our hands has not been altogether satisfactory, particularly when other regions of the body also are burned.
(2) The trunk.-Burns involving only one side of the trunk are managed satisfactorily by the exposure method, while circumferential burns pose a real problem. We have handled some of these by placing the patient on one side until complete crust formation has taken place. The patient is then turned and allowed to form a crust on the other side. This regimen leaves much to be desired, and particularly so if the upper extremities are burned as well, because the crust frequently cracks and thereby invites infection. Problems inherent in closed methods of treatment of the buttocks area are largely eliminated by exposure and our results have been good.
(3) The head.-In general, results with treating burns of the face have been most gratifying.
If the eyelids are involved, contractute is a serious threat. Irritation of the cornea due to inability to effect complete closure of the lids, corneal ulcers, and finally ectropion may occur. Tarsorrhaphy performed early will frequently prevent these complications and, in the deep burn, will provide optimal conditions for early grafting and correction of the deformity. With burns of the neck hyperextension and relative immobilization are important for uncomplicated crust formation. In the uncomplicated case, a crust forms in twenty-four to seventy-two hours. A warm environment will tend to delay the formation of a crust, while cold appears to hasten it. A good crust is dry and completely painless. Spontaneous desquamation of the crust over partial thickness burns generally takes place between the eighth to the sixteenth day. The average healing time for partial thickness burns is fourteen days after exposure.
In mixed partial and full thickness burns, the crust tends to remain firmly adherent in the full thickness areas. We have usually delayed excision of crusts until the twenty-first day after burning and never later than the twenty-fifth day.
DISCUSSION
Partial thickness burns up to 30% of body surface and involving -predominantly one side of the body are particularly suited for treatment by exposure, as are burns of the head and buttocks. If the regimen as outlined above is adhered to, these types of burns heal with a minimum of discomfort to the patient and minimal nursing assistance. Loss of weight and debilitation are less frequently observed. Particularly striking is the observation that suppuration is uncommon and that the characteristic odour associated with infection in burns becomes hardly detectable. In consequence, conversion by infection to full thickness skin loss rarely occurs. The opportunity afforded by daily. critical inspection of the burn crust forewarns against threat of infection in cracks, with the result that suppuration, if it occurs, can be prevented from becoming diffuse.
On the basis of our experience, particularly in Tokyo Army Hospital, we now regard one week after injury as the upper limit of applicability of the exposure method. It cannot be overemphasized that a granulating wound is unsuitable for treatment by exposure.
Several aspects of exposure treatment warrant comment. Care and ingenuity are required to obtain free exposure to air of burns of complicated distribution. Co-operation of the patient is essential. An unco-operative patient, adult or child, will frequently defeat the principle of treatment by undue movement, soaking of the crust by incontinence and the like. Patients are particularly susceptible to draught and often complain of chilliness the first day or two after exposure. Curiosity is another problem, and it affects physicians and nurses as well as patients and their visitors. It is a considerable temptation to become impatient with the natural rate of separation and to lift off the eschar. When this is done, newly laid down epithelium is pulled off with it, bleeding ensues and contamination, which is often followed by infection, is the result. The temptation is less if, as separation occurs, curled up, free crusts are trimmed.
In our hands circumferential burns of the trunk have shown evidence of infection because either the crust became cracked or formed incompletely. To date we have no solution to this problem. In a few instances contraction of the crust over full thickness burns of the extremities has given rise to ischlemic pain. Full thickness crusts over the chest may at times cause mechanical embarrassment of respiration and require incision.
Finally, results bbtained with the exposure method, as with any other method, bear a direct relationship to the thoroughness with which details of treatment are carried out.
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Proceedings of the Royal Society of Medicine 16 CONCLUSIONS While the experience with the exposure treatment of burns at Brooke Army Hospital and.Tokyo Army Hospital has been generally satisfactory, it is not possible to say at this time that this is the best technique for all types of burns under all conditions. This method, however, does appear to be highly satisfactory for burns confined to one side of the body and for burns involving the head, neck or perineum. Beach, R.N.: Blast injuries and flash burns due to high explosives (H.E.) have, of course, long been a serious factor in war at sea; but in field warfare .the modem tendency has been to replace the H.E. bomb by the phosphorus and petroleum types, thereby increasing the proportion of casualties due to thermal effects. Although it is impossible to differentiate accurately between the relative morbidity of the flash component, as opposed to the contact burn, of these newer types of explosives, it is reported from Korea that, following the use of petroleum and phosphorus bombs, only 25 % of deaths were due to blast while 59% were due to burns. Following an atomic explosion, outside the lethal 1,000 yards radius, blast and flash will not be synchronous, since blast quickly settles down to travel with the speed of sound; so, there is every reason to hope that by educating the public the majority of flash bums may not be complicated by blast injuries.
The second factor which may be associated with flash burns in wartime, is the concomitant ionization radiation from the atomic bomb explosion. It was found at Hiroshima and has since been verified experimentally, that the clinical course and prognosis of all bums are adversely affected by exposure even to low doses of radiation. As it is an ever-present danger of the plutonium bomb, and the imminent menace of the hydrogen bomb against which we must prepare ourselves, I shall devote most time to the flash bum as caused by nuclear fission.
During the past few years, as a result of greater familiarity with the subject, the estimate of casualties following an atomic air burst over a large city, has been greatly reduced.
Casualties are now expected to number from 10,000 to 50,000 and not 250,000 as formerly forecast. Several factors would influence the size of the casualty list, such as (i) warning ofthe explosion; (2) the provision of adequate shelters; (3) the time of the day at which the explosion occurred; (4) the focal site of the explosion. It must be remembered that these figures are only estimates and that they do nQt allow for either bombs of a more powerful type than that used at Hiroshima, or for multiple simultaneous atomic explosions.
A large percentage of these surviving casualties will suffer from flash burns. Practically all cases of flash burns will suffer from radiation effects as well, for following an atomic explosion, the heat radiation is emitted almost instantaneously; so too the bulk of the y radiation; but y radiation continues to be emitted for 60-90 seconds after the explosion. Neutron radiation I am ignoring, as its range is only some 700 yards and survival at that range can only be expected for those in deep shelters.
From the foregoing it will be seen:
(1) That while the majority of flash burns will be complicated by radiation, with training of the population to seek shelter even after the explosion, exposure to the full intensity of the radiation hazard can be greatly reduced.
(2) Amongst the surviving victims, it can be broadly laid down that, the more severe the flash burn, the greater will have been the dose of radiation received, with resultant poorer prognosis, and requiring appropriate modification of systemic treatment along accepted lines.
A warning here, however, as the effects of radiation are very variable, and certain biological phenomena observed after ionizing radiation are inconsistent with known physics. Thus, the exposure which is known to cause generalized epilation is greatly in excess of the diffused radiation known to cause death; and yet, many Japanese showing marked epilation recovered.
While clothing does not afford protection against y radiation, it is an important factor in the protection against flash. In short, the heavier the material, the greater the protection. Among the newer and more popular materials, nylon has been found effective, but rayon is a danger, due to the readiness with which it is ignited. Research is under way in America with a view to the development of light anti-flash combat clothing.
In the Royal Navy the menace of flash from H.E. has been recognized and very successfully countered by the provision of antiflash helmets, gauntlet gloves and eye visors. It is only worn during an alert and in my opinion anti-flash gear can only play a limited part in the protection of exposed, defensive personnel, when warning has been received. For this purpose I consider that anti-flash gear should be supplied to all the Forces.
With regard to civilians, who undoubtedly would provide the bulk of the casualties, much could be done by educating the public now to the realization of the wartime dangers of bare arms, hands, legs and faces.
A point I have not seen mentioned in regard to flash burns, is that probably they will be confined to one aspect of the body only, a matter of some importance when considering treatment.
In discussing treatment, time does not permit of any details, and familiarity with the two methods to be advocated is assumed. Similarly, statements must of necessity be concise, and even dogmatic, without the quotation of authorities.
If death, and complications due to ionizing radiation, or blast, be temporarily ignored, it will be readily be seen that, according to the distance from the flash, all degrees of burning can occur.
In my opinion the treatment of burns-in mass-will more than usually be governed by the numbers, and degree of the burns, to be treated. By this I mean that because of this factor of numbers, I am convinced that even against our wishes we shall be forced to accept modification of what we consider to be the optimum treatment for patients under ideal conditions.
Beginning with the first degree burn, and bearing in mind the probability, previously mentioned, that in flash burns only one aspect of the body will be affected, there can be no doubt that the exposure method of treatment, popularized by Wallace, should be the method of choice. It seems to matter little whether any topical application is made to these cases, or even to the mild second degree burn; so long as they are kept clean and dry, healing is generally satisfactory.
In mild second degree burns showing vesication, patients are equally satisfactorily treated by this method. 1 think that it is important not to excise the blisters, as is-sometimes taught, but rather to prick them with a sterile needle and evacuate the fluid, leaving the epithelium as the best, and most natural, cover for the injured deeper layer of skin. Alternatively, the fluid may be aspirated via normal skin to prevent any possible infection.
So far there can be little disagreement about the satisfactory results of first and mild second degree burns treated by the exposure method; it is only when we come to the deep second degree burn, and the full thickness skin loss, that with reservation I part company from Mr. Wallace. Put as briefly as possible, I remain convinced that a more rapid return to full duty can be achieved-under ideal conditions-by the treatment of these cases by the closed pressure dressing. As Mr. Wallace and Dr. Harvey Allen-the great American exponent of the closed pressure dressings-both agree, their methods seek to achieve the same object, namely, a dry surface which will either regenerate new skin from surviving follicles, or else be fit for grafting at the earliest possible moment; but with the closed method I believe this is accomplished in a shorter time.
Dr. Harvey Allen recently reported upon 955 burned patients with a mortality of 1 7y%.
By his methods 85% of grafts were applied in between ten and twenty-one days. In the case of children he reports 45 % closed in two weeks, and 85%' closed in three weeks. These are remarkable figures, and show what can be achieved by the proper application of this plan of treatment.
Results both at the Birmingham Burns Unit, and in my own experience, support, even though they may not match, these claims for an earlier return to duty by the use of the absorptive dressing techmique.
Additionally, the strain on the nursing staff is less with the occlusive or absorptive dressing than with the exposure method, and the patients, in this climate, are certainly more mobile. in my wards it would be quite impossible to expose the trunk of an ambulant patient during nine months of the year. I mentioned certain "reservations" when I said that I disagreed with the exposure method. f myself have been using an exposure method, in selected cases and in special conditions, for over ten years. In the Tropics-at Freetown, West Africa in 1940, and in the Pacific in Hospital Ships-I successfully treated many cases of burns of all depths by exposure.
There, it was undoubtedly better than the occlusive dressing which caused sweating and overheating. In fighting ships also, battened down for long periods in warm or even temnperate waters, a large size pressure dressing, such as is now being stock-piled in America, would undoubtedly precipitate heat stroke. 'Under these conditions, cases will have to be treated by the open method; though here again, for the purpose of evacuation, they will, of necessity, have to be dressed and bandaged. It is perhaps not out of place to mention here the inconvenience, or impossibility of stowing these space-consuming dressings, even when rendered non-inflammable, in a fighting ship.
Another, and probably the biggest reservation, enters when enormous numbers of flash burns have to be treated, such as may be envisaged during atomic war. Since, as previously mentioned, burns from flash will probably be confined to one aspect of the body, they will be particularly easily treated by exposure, having one sound surface of the skin upon which to lie. Furthermore unless the estimate of casualties is still further reduced, it may be beyond the capacity of industry, and of nursing facilities, to produce and apply satisfactory pressure dressings to all those in whom they may be indicated under peacetime conditions.
In my opinion the exposure method is not the best for the deep burn, since final healing is thereby delayed. The Application of These Treatments to Flash Burns The treatment of burns shock, under conditions likely to produce flash burns in mass, will probably necessitate the widespread use of plasma substitutes. Of these, Macro-Dextran has been found to be one of the most satisfactory, and it is interchangeable with plasma bottle for bottle. In America the degraded gelatins, in particular P20, have fouind greater favour, and this, too, has been used as an effective plasma substitute in the treatment of burns. If blood is available, I think we would do well to make greater use of whole blood transfusions in the early treatment of burns shock, than is customary in England. Apart from its value in lessening, or even preventing, subsequent burn-anmmia, material benefit will accrue in cases which may later be complicated by radiation blood dyscrasias.
Experience in the recent war shows that the establishment of an intravenous drip should be well within the capabilities of a trained orderly or first-aid worker.
Cleaning the burn, except in the presence of obvious contamination, is better avoided altogether. When undertaken it must be carried out in the gentlest manner possible.
Antibiotic therapy in this country is at present limited to penicillin, streptomycin and chloramphenicol. In due course terramycin will doubtless be available. Each antibiotic has a limited anti-bacterial spectrum. Penicillin has the widest range, chloramphenicol the next-including some strains of pyocyaneus-and then Aureomycin and terramycin. Terramycin has the highest percentage of sensitive cocci and Gram-negative bacilli-as one would expect in view of the short time the drug has been used.
The relative value of topical penicillin is still in dispute. We, in this country, in most units, still favour its use in both the methods under consideration. In America, its value is doubted and reliance is placed on parenteral administration of the appropriate antibiotic in established infections. My own experience convinces min of the undoubted value of topical penicillin applied as a powder-pure-or as a cream, though in a considerably stronger concentration than was used at Birmingham. I use 10,000 units per gramme in a Lanette wax base. Untoward sensitivity has been negligible.
The need for exceptional nutritional care of patients suffering from deep flash burns is well known. Nevertheless I would draw attention to the recent wdrk of Stare of Boston, in the administration of fat emulsions as a rapid and simple method of supplying adequate calories, and at the same time conferring efficiency of utilization of other elements in the diet. Despite the fact that many flash burns will eventually be treated by the open method, training should begin now in the proper application of pressure dressings. These dressings are now being standardized and stockpiled in America, and, following the pattern and experience of the recent war, we shall undoubtedly have to accept supplies from them, as the biggest manufacturers in an area relatively undisturbed by bombing. Even among the medical profession, the knowledge of how properly to apply a pressure dressing is often woefully lacking. It will be necessary, under conditions of atomic bombing, for the majority of these dressings to be applied by the first-aid workers, so as to facilitate the early evacuation of casualties to dispersed centres, out of the danger zone, where definitive treatmentperhaps the open method-can be given.
In Summary
At the moment antiflash clothing is not a practical proposition for the general population against the sneak atomic bomb raid. It has continuing value for war at sea and for those manning defensive posts against expected attack.
Particularly in the neighbourhood of large encampments, or under conditions of surprise, large numbers of flash burns are likely to follow an atomic air burst.
All degrees of burning can be expected.
Severe flash burns can be complicated, and perhaps rendered lethal, by ionizing radiation. Milder burns, i.e. those farther away from the source of the flash, can, by timely action, minimize the dose of radiation.
Dispersion of casualties from the scene of the disaster to undamaged areas will be inevitable-consequently immediate treatment must be advocated with this in view, and its nature must be compatible with mobility.
Intravenous infusions of blood, plasma, dextran or gelatin, as available, must be started in severely burned patients, before evacuation commences and maintained during thejourney.
Definitive treatment must be governed to a great extent by the numbers to be treated. It may be that we shall have no option but to treat them all by the exposure method. Certainly all superficial burns-and they will, in the nature ofthings, constitute the majorityshould be so treated.
If conditions permit, however, all severe flash burns involving deep second degree and full thickness skin loss, or worse, should be treated by the occlusive or absorptive pressure dressings, so as to make possible that ideal in the treatment of burns-the attainment of skin cover at the earliest possible moment. This should be achieved, if necessary by early excision of sloughs, and skin grafting, in full agreement with the truth of that arresting aphorism of Dr. Harvey Allen, "The impetus to heal is quicly lost".
Mr. WilLiam Gissane said that in Birmingham they used the open method for all burns of the face and most burns of the buttock. The decision as to choice of treatment could safely be left to the discretion of surgeons experienced in the treatment of burns.
When an atom bomb dropped, another and more difficult problem confronted us. Very many, perhaps some thousands of burns, would happen in a few minutes. Burns would be complicated by the effects of blast resultlng in fractures and open wounds. In open wounds including burns, it was desirable to delay the onset of infection until definitive methods of treatment could be planned. There was much to be' said for the early cover of all open wounds by a closed dressing-the plaster necessary for the immobilization of an associated fracture was but another layer on the dressing. The simplest mass method for Casualty Reception Hospitals was, he believed, the cover of burns by dressings with the addition of local and systemic antibiotics at the earliest moment. Very simple, quickly applied covers of nylon fabric gloves and socks had been described by Squire and Bull and had proved efficient in use.
In Birmingham they advocated closed dressings for all serious burns of the body and extremities, for by this method an accurate assessment of the depth of all burns could be made on or about the fourteenth day, when for full thickness skin burns permanent cover by skin graft could be commenced. The aim must be to cover all full thickness burns with skin grafts early. To this end it is necessary to plan the training of sufficient numbers of surgeons in the art of split skin grafting of large areas-an art acquired only after long practice. These same surgeons should recognize when a burned area is ready to graft at an early stage-the optimum time was considered the fourteenth to seventeenth day after injury when early granulation tissue and dead collagen fibres were easy to strip and bleeding was easy to control leaving a bed most suitable for the successful take of a graft.' When a burn was really extensive, i.e. over 30 % of the body area, and the same donor site had to be used more than once, surgical skill in grafting such cases was especially important.
The treatment of shock was the first priority in any plan of treating great numbers of burn casualties.
To treat shock in this emergency it was essential to train assessors capable of estimating areas of burning and prescribing the amounts of plasma transfusion in each patient. These assessors could be trained in the Burns Ufnits now established, in perhaps a month. In an emergency trained assessors with transfusion and dressing equipment and personnel could move into prearranged buildings accessible to ambulances and rescue parties and where shock treatment could begin as early as possible.
These Assessor Teams should be mobile and in close touch with Civil Defence headquarters for direction to their site of activity.
The subsequent treatment of a large number of burns casualties presents a considerable problem, to be solved only by a close-knit organization for dispersal of all casualties after as expert an assessment as can be arranged. Minor burns should not be sent back to overcrowd Cushion and Base Hospitals, their subsequent treatment is best handled by the General Practitioner service. All deep burns of less extent than the "shock group" could, after cover dressings, be sent immediately back to Cushion Hospitals for early surgical treatment. The "shock group" is best retained for twenty-four hours for treatment before transport back. Burns with little chance of survival might be retained within the target area.
Assessors must obviously be medical men and women; transfusion teams and dressers could be recruited from medical students, nurses, the St. John Ambulance Brigade and similar organizations. In each region a Burns Unit could well be set up now to meet this need for trained workers.
Mr. A. B. Wallace, Lecturer in Plastic Surgery, 'University of Edinburgh.-Following an atomic explosion, the medical members of the fighting services will be occupied primarily with injured combatants. Should, however, an incident occur in our own country the fighting services will be called on to help to cope with civilian casualties. The aim of a Service doctor is to get every unfit man back to fighting duty in the shortest possible time. Minor casualties, therefore, are as important to him as major ones.
In a study of the problem one of the first essentials is to adopt a simple classification for burns and the simplest division is probably into superficial and deep. Superficial indicates involvement but not destruction of the skin; deep indicates destruction of skin at some part although not the actual depth of tissue destruction. In any classification the important point is to convey the degree of injury to the skin. In atomic warfare flash burns would be mostly superficial, secondary bums from ignited clothing or from burning buildings would be mostly deep. A minor burn complicated by radiation injury becomes a major problem.
With mass casualties the treatment of extensive bums would be limited to general nursing care and interference with the care of less severe bums must on no account be permitted.
This fact is of equal importance to the Services and to civilians.
With repeated atomic explosions, especially against civilians, adequate personnel, laboratory facilities and supplies of material will not be available for treatment as we know it. Some other conception of treatment is, therefore, necessary.
In the treatment of burns the control of infection is of paramount importance. Growth and multiplication of micro-organisms are favoured by the presence of moisture, warmth and darkness, while invasiveness of bacteria from the surface of the body is encouraged by moist and warm dressings, by the presence of damaged or dead tissue, by movement of the part and by lax nursing care.
Treatment should be based (1) on control of infection by antibiotics and (2) on the conversion of the burnt area to a state unfavourable for the growth and multiplication of organisms. In addition the invasiveness of surface organisms should be reduced by the avoidance of moist applications and of any but bland antiseptics, by keeping the part cool, by immobilizing it and by strict nursing care. Where possible, cedema must be limited by elevation of the affected part. The Exposure Method
The essential features are administration of penicillin systematically, full exposure and elevation of the affected part, immobilization as far as is practicable, and abstention from all local irritants and from any form of local heating. The early formation of a scab is of paramount importance. The scab appears to have many functions: to protect against the entrance of pathogenic organisms, to provide a framework or scaffold for young epithelium, in deep burns to present a barrier to the loss of protein, salt and red blood cells. Nothing must be done to delay the early formation of a crust or to disturb its integrity.
In superficial bums separation of the crust occurs within three weeks to leave a healed surface; in deep bums within the same interval it is necessary to excise sloughs and to apply skin grafts to areas of skin loss.
The detailed treatment can best be considered under two headings, general and local. General treatment.-The first aim is to save life by early restoration of the circulating blood or plasma volume. The methods adopted to accomplish this will be governed by available personnel and supplies.
Most children with bums of over 12% and most adults with over 18% of the body surface require intravenous therapy. Patients with burns of less than 12 % and 18 % respectively can obtain their fluid requirements by mouth.
Certain indications of incipient oligaemic shock appear before changes in blood pressure, hbmoglobin or hmmatocrit. These are pallor, thirst and restlessness, and if any one be present, fluid must be energetically administered. Assessment must be based on the clinical picture.
Loss of protein and water lasts for forty-eight hours, but the greatest loss is during the first eight hours; the fluid contains approximately half the protein concentration of plasma, and a concentration of electrolytes approximately that of normal plasma (Cope and Moore, 1947) . Red cells are destroyed in a bum sufficiently deep to coagulate the dermal capillaries. In an extensive deep burn this whole-blood loss may account for as much as 40% of the total volume deficit (Evans and Biggar, 1945) . Therefore, whole blood must be given to all patients with deep bums, and it should replace up to half the plasma-saline requirement in the first eight houys. Increased hmmoconcentration is not considered to be a contra-20 indication to the giving of blood. Otherwise plasma or plasma-substitute and saline should be given in equal amounts.
The proportional intravenous fluid requirement would be: Superficial burn-plasma 2; blood 0; normal saline 2. Deep burn-plasma 1; blood 2; normal saline 1.
In addition to the fluid so given the metabolic requirements of each patient must be met in full by giving the required amount of non-electrolytic fluid, e.g. glucose water or tea, for the age-group.
In Edinburgh, a fluid requirement table has been evolved and has given every satisfaction in peacetime conditions. For mass casualties some more simple chart might be used such as our modification of Berkow's table-the "Rules of Nine". This allows ready estimation of involved surface area, required fluid replacement and guide to satisfactory urinary excretion. For intravenous fluid replacement for burns of 18 % or over adults should be given, for each 9 % involved, one bottle of plastna and one bottle of saline whereas a child (at 9 years) should be given for each 9%, one half-bottle of plasma and one half-bottle of saline. The "Rules of Nine" might prove of considerable use to the Services.
Sedation is important. In the Second World War, intramuscular injections of at least i grain morphine were required to ease the pain of burns.
Oxygen therapy is of little value if personnel for its accurate control is not available or inadequate. In children, administration of oxygen at the rate of 3 litres per minute by intranasal catheters has been found to be the most satisfactory method.
Tlhe application of external heat should be avoided.
Progress can be assessed by the return of a more normal colour and warmth to the skin, by lessening of thirst and restlessness, but the most valuable single guide to progress and to the efficacy of treatment is satisfactory urinary output. Reference can again be made to the "Rules of Nine". In the adult the mean urinary output per hour is 6 x 9 = 54 ml., in the child 3 x 9 = 27 ml.
Antibiotic therapy is essential and penicillin should be given as soon as possible, either intramuscularly or into the intravenous fluid-0 5 mega-unit should be given in each twenty-four hours.
Local treatment.-Some excellent results in burns of the face exposed to the air convinced us of the importance of the production and maintenance of a dry surface. I am convinced of its efficacy in controlling infection in areas of skin trauma, and feel that it must play some part in the treatment of burns.
Every effort must be made to get the burnt surface dry as soon as possible and to keep it dry. No irritant substances must be applied. Two techniques are possible (1) an absorptive dressing over a bland surface application and (2) exposure. Their aims are: (a) to procure a condition of the burnt surface unfavourable to the growth and multiplication of bacteria by (i) the production and maintenance of a dry surface; if possible (ii) exposure of the surface to light; if possible (iii) the reduction of the temperature of the surface towards that of the environment; (b) to apply an antiseptic which is not toxic to tissue cells; (c) by immobilization to provide rest of the affected part; (d) to limit cedema by elevation; (e) to make nursing care simple.
Reference has been made to an "absorptive dressing". It consists of dry gauze and liberal wool applied over tulle gras; pressure is applied by a bandage on the overlying, wool but not pn the tissues. The pressure gradually lessens, the wool expands and the dressing becomes increasingly absorptive. The term "pressure dressing" is unfortunate. There should be no pressure on the tissues-if there is, accidents of an unfortunate nature will from time to time occur, even in the hands of an experienced surgeon. The benefits derived from "absorptive dressings" and "drying by exposure" can be compared or related from a table.
With absorptive dressings evaporation must be permitted and nothing should be applied which would tend to make the burnt surface sodden. Burn dressings must not be allowed to remain moist and thus to encourage maceration of underlying tissues.
The two forms of treatment, far from being distinct as the term "open" and "closed" would infer, are in fact closely related and even interchangeable. Certain factors will influence the choice to be adopted, e.g. number of casualties, supplies available, geographical and climatic conditions. It has been shown that for first-aid in the field, absorptive dressings are useful; at the base hospital the dressings are removed and the burn exposed or a further absorptive dressing applied.
Where possible cleansing is carried out with 1 % cetrimide or normal saline: blisters are sipped and raised epidermis is removed. The burnt surface is gently dried with gauze.
For mass casualties anesthesia cannot even be considered.
Following cleansing and drying the burnt surfaces are dusted with a powder containing 10,000 units of calcium penicillin in 1 gramme of lactose. f have the impression that provided penicillin is given regularly the local application of penicillin might be omitted.
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If it is employed, it is insufflated over the burnt surface every four hours until the surface is dry (usually for forty-eight hours). All manner of organisms fall on the burn but no harm results. Ps. pyocyanea and B. proteus have been grown on culture plates placed beside burnt surfaces. In some respects treatment becomes an exercise in how best to expose and nurse the patient, but complicated ortho-pwEdic apparatus or methods are not required. The simpler the position for nursing the better. Nursing is modified according to the parts involved.
In burns of the face the patient is nursed on his back. The eyelids, the vestibules of the nose, the lips and the external auditory canals are lightly smeared with vaselin. Any discharge from eyes, nose or ears is gently removed. After about six hours the eyelids close from oedema but the fluid is reabsorbed during the third and fourth days; this closing of the eyes leads to relative helplessness.
In burns of the neck hyperextension is secured by placing extra pillows under the shoulders or by lowering the head.
In burns of the trunk and abdomen, where possible the patient lies on an unaffected aspect. When both aspects are involved a sectional bed is convenient; the sections underlying involved portions are removed. In superficial burns where possible the patient is allowed up as early as the fourth day.
Circumferential bums of the trunk are nursed on sterile sheets and their position is changed at regular intervals to allow satisfactory drying.
In burns of the buttocks, in children, the lower extremities are raised by skin traction from gallows splints until the buttocks are off the bed. Adults are nursed prone with the legs slightly abducted.
In burns of the lower extremities the method of fixation varies according to the distribution, e.g. skin traction, suspension, plaster shells, or simple exposure without splinting.
In burns of the upper extremities the method of fixation varies with the extent of involvement, e.g. skin traction, suspension, plaster shells or simple exposure. In circumferentiat burns of the hands in children, good results have been obtained after suspension by traction on silk stitches passed through the finger nails.
In burns of the genitalia the patient is nursed on the back with the legs in moderate abduction.
In superficial burns, the crust will begin to separate about the seventh day and complete separation be completed by the third week. In deep burns, at the discretion of the surgeon, the crusts overlying areas of deep burning are excised and skin grafts are immediately applied. The optimum time for excision and grafting varies with the age and general condition of the patient, and extent of the burn but whenever possible should not be delayed beyond three and a half weeks and can, when desirable, take place at any time following admission.
After seventy-two hours without treatment, burns are no doubt infected. Nevertheless they should be treated by exposure. In recent weeks 3 patients with infected burns have been admitted to my wards with raised temperatures. Exposure of the burnt surface resulted in the temperature returning to normal within four hours.
In all three, cultures demonstrated penicillinand streptomycin-resistant Staph. aureus.
The application of wet dressings to such burns leads to spreading and even invasiveness of surface organisms. In late cases, the crust formed after exposure tends to become heaped up here and there from escape of serum and additional crusting. The heaped-up crust should be removed daily from such small areas, to allow the escape of serum. When the infected areas become covered with flat crusts local interference is unnecessary and even harmful and the care becomes that of an uninfected burn.
The method of drying by exposure has been described in detail, but once again its interrelationship with absorptive dressings must be stressed. In one large American unit, burns of the hand are treated for forty-eight hours in absorptive dressings; bandages are then removed together with any dressings which have not become incorporated in the burn crust. Such primary dressings are left attached and exposed upon the burnt hand. In this way the two methods can be alternated, with advantage to the burnt surface and to the patient, and this plan could be adopted in war.
The outstanding feature which has justified change to the exposure method of treatment has been the added control of infection. Cultures were taken daily from the burnt surfaces of the first 200 patients. There was no infection from the himolytic streptococcus, Ps. pyocyanea or B. proteus. In the past eighteen months cultures have been carried out only when there was some definite indication, e.g. elevation of temperature. Once again there has been no infection from the himolytic streptococcus, Ps. pyocyanea or B. proteus.
Transfusions of blood in the second week or later have never been required. Loss of appetite and wasting have been absent.
Segregation of burnt patients in special wards or rooms is not essential. The average -temperature of the ward in the Royal Edinburgh Hospital for Sick Children, where many of our patients are treated, is about 64°F. If protected from draught the children are comfortable at this temperature. Adults are more susceptible to draughts and prefer a -slightly higher mean temperature, but over-heating and sweating must be avoided. The method of exposure is successful in the tropical heat of Texas. Criticisms have been made of the increased nursing required, of chilling of patients, of -elaborate orthopaedic positioning and of lack of applicability in deep burns. No additional nursing is required. Chilling does not occur if draughts are avoided and an even ward temperature is maintained. Elaborate orthopaedic fittings are quite unnecessary and special bed frames are not essential although they are very convenient.
In warm dry climates I feel drying by exposure to be ideal; in warm moist climates it should be tried because even absorptive dressings are not suitable; during the cold seasons ,of temperate climates absorptive dressings should be employed until the patients can be admitted to a warm room. REFERENCES COPE, O., and MOORE, F. D. (1947 ) Ann. Surg., 126, 1010 . EVANS, E. I., and BIGGAR, I. A. (1945 Major H. L. Wolfe said that a great deal had been heard about burns that evening, but it was.important to bear in mind the number of casualties due to burns which were likely to occur. In Hiroshima there were 70,000 people killed and 70,000 injured, and of the deaths, from 20 % to 30 % were due to flashburn, though some of these people might have died of gamma radiation later. It had been estimated that if people were in the open (as in Japan) 65 % would have burns, perhaps associated with other injuries, and of all the burns 85% would be due to flashburn and 15% to fires.
Leader-Williams and Smith (1950, Practitioner, 165, 594) had estimated that in an urban area where there was a density of 43 persons to the acre-which was about the density of the inner suburbs of London and greater cities-the number of injured not affected by radiation, but including burns, if all the people were in houses, would amount to 27,000. He (the present speaker) had analysed this number as follows: That there would probably be about 12,250 major injuries, 12,250 minor injuries, and 2,500 burns, chiefly due to fires. If, on the other hand, all the people were in reinforced surface brick shelters, the total number of casualties would be reduced from 27,000 to about 1,800. Burns due to flash would occur, firstly, on all exposed parts of the person, such as the face and hands, and, secondly, there would be the danger of clothing catching fire due to flash. Flash could cause casualties up to some 2j miles in a clear atmosphere. The number of burns that would be caused would obviously depend on the amount of protection which people had. In a civil population where people were sheltered by houses and other buildings the number of burns due to flash should be comparatively few and most burns would be due to secondary causes such as falling buildings. Among Service personnel one of the problems to be considered was the sort of protection to be offered to these people. One could say that in a well-organized city, with people in shelters, the number of casualties due to burns should approach nil. But obviously they could not reach these ideal figures, and therefore he would leave them with an average figure for most circumstances and would say that a figure of 2,500 was a possible one under average conditions as the number of people suffering from burns. In the Services, of course, the figure would depend very much on the circumstances in which Service personnel found themselves. Group Captain G. H. Morley said that it must be puzzling to the profession at large to know, even now, what was the proper treatment of burns. Expert opinion was frequently conflicting on material details. He would suggest that they were all agreed on one point, namely, that the best results in serious burns were obtained in Burns Centres with teams of trained persons who were both interested and experienced in their treatment and argued the finer points of technique between themselves. If this was accepted, large numbers of unselected cases would speedily overcrowd these centres. This must be controlled by effective preventive measures to limit the number of casualties; by expert sorting of casualties and the admission only of serious cases of burns (in this category he would include those of large area, deep burns and important location, also simpler burns that had received small doses of irradiation, for Dr. Idris Evans had taught that this combination carried an unexpectedly high mortality), and, finally, early evacuation to rehabilitation centres. Burns Centres should not be divorced frcm general hospitals because the combined care of orthopedic, ophthalmic, and plastic surgeons, and full laboratory facilities must be available.
How were casualties to be limited? Light-coloured clothing, non-inflammable material (so wisely demanded by Dr. Leonard Colebrook, see Lancet, 1949 (ii) , 181), slacks to cover the otherwise exposed legs of ladies, gloves for the hands, and, he supposed, wide-brimmed hats to shield the face-such things could only be expected to reduce casualties if the mass of the population was made fully aware that such simple matters might afford surprisingly effectual protection and make all the difference between a slight and a serious burn. This consideration appeared to indicate a preference for light-coloured uniforms for defence workers.
The main objects of treatment must be kept very clearly in mind. The first, unquestionably, was to save life. Plasma transfusions were of very great value in the early stages of serious burns. They should be started before the inevitable onset of shock had become clinically manifest. Transportation should not be delayed for a routine administration of plasma unless this was considered essential to preserve life during a long or difficult evacuation. There was greater realization now than during the last World War that blood transfusions. were of importance in treating the early stages of serious deep burns.
These substances would be required in large quantities in the early stages of treatment. In view of a report to the Section of Experimental Medicine the following week on experimental work on Dextran (see p. 557) he felt it was out of place to do more than mention it at the moment. Work was also being done on another plasma substitute, "Plasmosan".
The second objective was to prevent infection of the burn from becoming established during the stage of shock therapy. This brought them to the question of first aid and the early treatment of burns, with which could be associated the treatment of minor burns. At present the advice usually given was that burns should be covered with a sterile or clean dressing to limit contamination; no unguent or medicament was advocated lest it complicated the definitive treatment.
Despite what had been said about reducing the anticipated number of casualties from atomic attack to realistic from astronomical figures, many seemed to be thinking of the effect of only one atom bomb and not of several. Further, we must not forget saturation bombing with high explosives and disruption of plant and services. Many people would be unable, for various reasons, to get early medical or skilled aid. Diverse and possibly unorthodox remedies, fashionable and traditional, would be applied to burns to the detriment of asepsis. He would emphasize also the importance of preventing infection from burns which were initially minor in extent and in location, so that these should not be converted into serious surgical lesions requiring hospital admission and diminishing the ranks of active workers.
Some form of self-help for the population appeared to be vitally important: He suggested that every person ought to receive and carry-in the same way as anti-gas respirators were carried during the early stages of the last war--a small 1 oz. packet of an application for burns, with, of course, appropriate directions. This would be an urgent necessity and it should be determined and prepared in advance. Dibromopropamidine isethionate in 0-15% suspension, in a carbowax base, was a potent antibiotic which after a few applications to a burn formed a yielding eschar which could be removed later, in the case of third degree burns, by saline packs. It did not seriously interfere with later definitive treatment; indeed, it often formed a very satisfactory definitive treatment itself, particularly for minor burns with partial skin loss. It was not unstable. Its presence, ready to hand, should give the populace a sense of preparedness which enhanced morale and lessened any tendency to panic. It would diminish the establishment of sepsis and the probability of minor cases requiring hospital care. It was also effective in the smaller wounds and abrasions, secondary infection of which was more disabling than the original lesion. In its widespread use as a topical application, even if sensitivity developed, such sensitivity would not rule out or complicate the administration of penicillin in life-saving need. He thought there was a risk of this in the ubiquitous use of penicillin creams.
He also urged that all defence and-skilled workers should have issued to them some form of protective gauntlet on the lines of the well-tried Bunyan-Stannard gauntlet, even a small bag of oiled silk or nylon. Some such protection should be provided for burnt or injured hands whilst carrying on with essential work, fighting, or merely awaiting one's turn to receive medical attention.
The definitive treatment of the established serious or complicated case of burns must depend on the limits imposed by staffing and the supply of dressings. Within these limits it was better for an individual or team to use a technique with which they were familiar than to embark upon the untried. But he felt that the time had now come for all to take every opportunity to familiarize themselves with the relatively straightforward exposure technique which Mr. Wallace had found so successful in treating the burns of children. He had blazed the path; it was for them all to follow and apply this line of therapy to as many and diverse burns as possible in order to determine its full range of application, as its apparent simplicity was so very attractive.
Simpler methods than had been used in the past were necessary if they were to treat large numbers of burn casualties. There would remain a good number which would require more 592 2£ .
United Services Section 593 elaborate techniques-the fracture cases and burnt hands in particular. It was not possible to state one routine form of treatment which could cope with the diverse character of burn cases and the complicated injuries with which they might be combined; only experience and study could arm them with those alternative methods of treatment to be applied in particular difficulty. For example, there seemed to be no easy way to obtain a good functional result in badly burned hands. The classical "claw hand", which was so useless and which resulted so readily, must be avoided. The basis of treatment, having saved life, was to avoid or control deformity and disability. This was only achieved by rapid healing. The early skin grafting of burns was essential where deep skin loss was present. Success in skin grafting was a matter of control of infection, early removal of sloughs, and a thorough knowledge of operative techniques. Unskilled skin grafting was to be deplored, as valuable donor areas could so easily be wrecked. There would undoubtedly be a place for the using of homografts, of skin banks, and the storage of skin by refrigeration.
Morale must be maintained throughout treatment, function must be preserved or restored by organized rehabilitation. The more highly supervised and equipped the rehabilitation arrangements, the earlier could cases be cleared to them from Burns Centres. At the Vauxhall Motor Works at Luton, under the supervision of Mr. Rainsford Mowlem and Mr. J. N.
Barron, he believed the output of useful work from workshops employing men who were undergoing rehabilitation for various injuries was as high as 70 or even 80% of that of the fit men. This was particularly effective for recovery of use in hands, legs, and arms, and most particularly for the maintenance of morale. There was need also for full-scale, long-term reconstructive surgery to repair the unavoidable deformities and disfigurements. This should be planned apart from the burns centres and would maintain a shuttle service of patients between surgical and rehabilitation centres, and work or duty.
These were very briefly the points which he suggested were of the greatest importance. With regard to divergent methods of treatment, these yielded good results in the hands of their protagonists and enthusiasts. The greatest factors in the treatment of large numbers of burn cases was to be prepared. Neither the essential training nor the team-work could be produced at short notice. Surgeon Commander J. J. Keevil, R.N. (retd.) said how much he welcomed the remarks of Group Captain Morley because they were so realistic. He also appreciated the brilliance of the methods which had been described but his appreciation was tempered by the fear that they might not be ideally applied in the event of atomic war. He welcomed the suggestion that there should be sectors of sorting teams, and referred to the failure which resulted during a personal experience from the lack of that very sorting and discrimination. He was confronted during World War If with the task of landing 112 casualties at midnight at Malta. They were all transported in a fleet of twenty ambulances to a hospital fifteen miles away across country roads; UTnfortunately, this hospital was receiving at the very same time casualties from another ship, with the consequence that many of the men received nothing more than rest and food for forty-eight hours-rest and food which would have been available without any strain on the hospital resources in rock tunnels only 50 ft. away from the ship. But owing to the psychological point of view, which required hospitalization and theatre facilities, it seemed inevitable that they should all be sent to hospital at that time. In any future large-scale emergency it was obvious that some discipline would have to be exercised and very much wider application of first aid would be absolutely essential.
The late Sir James Cantlie in 1910 urged a widespread knowledge of first aid. He had in mind what would then happen on the beaches and in the villages and fields in the event of a German invasion. A similar situation might return and the speaker thought their frame of mind should be adjusted to it. Unfortunately, most of the methods they had heard discussed did not admit of great mobility. He felt that in the United Services Section their researches should be directed to every method that would admit of ease of transport and application by the relatively unskilled.
Surg. Lt. Cdr. (D) John Bunyan, R.N.V.R., said that after an atomic bomb explosion there would be little or no medical care available for some days, or even weeks. Treatment must be designed which can properly be given by nursing orderlies, first-aid men and even laymen-the relatives. Asepsis must give way to antisepsis.
The immediate requirements for a satisfactory method of treatment of burns are: (1) Reief of pain. The practical requirements for a serviceable method are: (1) The materials used should he easily obtainable and'capable of prolonged storage.
(2) The method should be suitable for all climatic conditions. (3) Early evacuation must be possible. (4) The method must be easily understood and simple in its application.
The Bunyan-Stannard Irrigation Envelope method fulfils these requirements in nearly every way. Sodium hypochlorite may be made readily available in adequate quantities anywhere at any time. The envelopes, made from a synthetic coated silk, are easily stored, easily applied, and give complete comfort and protection. Being transparent, the wound may be inspected without removing the dressing.
A colour film was shown to demonstrate the simplicity of the initial cleansing and the application of the envelope to burns of the extremities. A case of severe body burns undergoing treatment in the Bunyan-Stannard bed-bath was shown, in which the rapid separation of sloughs was strikingly evident.
A metal bed for the Bunyan-Stannard bath was demonstrated.
Mr. Patrikk Clarkson said that he had recently visited Colonel Pulaski's Special Surgical UJnit at the Brooke Army Hospital, Texas. He had also seen Professor Truman Blocker's organization for Burns at Galveston, Texas, and he had had personal experience over the last year of the exposure method for treating burns. On this basis he would like to add confirmation to the opinions expressed as to the practicability of the method, and of its special value for certain cases. It appeared to be very suitable for burns in children especially those of parts like the perineum and around the mouth where dressings easily became soiled and the burns subsequently infected. He agreed with Colonel Pulaski that exposure was always a hospital procedure. In his opinion exposure was somewhat slower than other methods; the crusts, even in superficial burns, took about three weeks to separate. During this time movements of the part tended to be more restricted than when other treatments were adopted. The flexible coagulum produced by exposure did not appear to have the same tourniquet risks as a tannic acid coagulum on a circumferential burn (subsequent experience has, however, shown him that in deep circumferential burns the exposure method does in fact have a "tourniquet" effect). He wished particularly to draw attention to one possibility in recent trends in treatment, namely, the use of ACTH in association with exposure. ACTH did appear to be able to block some of the body's reaction to injury from burns. At least some patients with extensive burns (up to 40 to 60% of the body surface) could be up and about with normal pulse, temperature, sleep and appetite from the start of ACTH therapy. This possibility extended the scope of the exposure method in allowing simple exposure from circumferential trunk burns. But the use of ACTH was not a simple story, and adverse effects could be caused by it.
In conclusion concerning local treatment, he expressed the view that under ideal conditions primary treatment, provided the method used was clean and reversible, was not of great importance. Under conditions for mass casualties exposure might have to be used very widely at base or holding hospitals; it was of great value to know before the event that it was safe and practicable.
He wished particularly to query whether they were wise in adopting a formula based closely on the percentage of body surface burnt for the calculation of fluid, electrolyte, and colloid replacement therapy. Everybody dealing with these cases knew the wide variation which different patients showed to the stress produced by a burn. He had seen on the one hand a 10% of burn develop generalized cedema; and on the other a 70%/ body surface burn survive with virtually no intravenous therapy. Professor Thorn had, at the National Research Council Symposium on Burns, Washington, November 2-4, 1950, drawn our attention to the fact that the response of the body to the burn stress depended not only on the local system, i.e. the local production of enzymes and the area of capillary permeability produced by them, but also on at least two other systems (the neuroendocrine axis of the pituitary-adrenal system, and the hepato-renal system). In ideal conditions replacement therapy should be individual and based on repeated blood estimations. Of the practicable guides to the rate and amount of fluid, electrolyte, and colloid restoration, he preferred the blood pressure, the heemoglobin percentage and the urinary output. In mass conditions some quite arbitrary guides would have to be adopted, such as a chart in which numbers of pints of intravenous fluid were equated to different areas of the body.
He could confirm the fact that the electric-dermatome was an easy instrument to work. He hoped that a supply of these instruments would be made available in this country.
Not only were they of great value in general surgery, but they had greatly reduced the experience and skill necessary for the cutting of extensive grafts; they would be invaluable for the treatment of extensive deep burns even at Burns Centres to-day. The absence of these instruments in conditions of mass burns would be a serious handicap.
One other point concerned the separation of dead tissues in the healing phase; we were still dependent on the knife and scissors, but there was now considerable interest in enzymic debridement agents. Altemeir's vegetable collagenase appeared to have great promises.
He also drew attention to the experimental evidence concerning combined exposure to ionizing radiations and thermal radiations. At Professor Everett Evans' Burns Centre of the National Research Council at Richmond, Virginia, Brooks' work had shown that the mortality in dogs exposed to such combined radiations was very greatly increased; for a 200% body surface burn the mortality was increased from 130% to 75 %. Deaths in these dogs occurred particularly from septiceemia by skin organisms, cf. death from radiation sickness uncomplicated by burns in which septicemia is most often by gut organisms.
He mentioned the risk of beta particle bums. Beta particles were not a hazard in "aboveground" explosions except in the "fall out" area as the result of fission products being brought down from the radio-active cloud in a rain storm. There were, however, real biological hazards from beta particles in "under-water" and "ground-level" explosions. He thought that beta particle skin burns, differing as they did in certain important respects from thermal burns, could not be ignored in any discussion on A-bomb warfare. Beta particle burns which had occurred in accidents to physicists in the Atomic Energy Commission's A-bomb Centres (and which would be comparable to those which might be seen in naval personnel affected by a radio-active column of water produced by an under-water explosion) were similar to those seen as the result of accidents in X-ray diagnosis and therapy. The vesiculation of the skin was late and persistent; that is, it started about two days after exposure and continued for up to five weeks. Healing by marginal ingrowth was very slow and associated with progressive and persistent sloughing of central tissues. These raw areas were poor receptive surfaces for free grafts. The end-result in fingers was a stiff atrophic prong covered by thin unstable epithelium in which genetic changes had been produced tending to late malignant degeneration. He had seen photographs of some cases where gangrene had occurred in such fingers during the second week after the burn. He believed that such a complication might be avoided by early radical and circumferential removal of the whole (non-elastic and constrictive) skin of the digit, and its immediate replacement by planned pedicle flaps from the abdomen.
Mr. David N. Matthews said that the treatment of burns in large numbers, which was the problem before the meeting, would inevitably necessitate considerable modification of treatment as practised at present on the individual case in peacetime. He thought that under such circumstances much of the local treatment would have to be performed by civilians under the supervision of doctors. If this were true there would be a great advantage in training civilian teams now. Treatment would have to be simplified as much as possible. He had recently seen the exposure method in use at Colonel Pulaski's Hospital in Texas; it was impressive; the patients were well, and healing was, he thought, quite as rapid as with other methods. He doubted, however, if it could be applied in Britain in wintertime and under wartime conditions. Moreover it was difficult to see how it could be applied if circumstances were likely to lead to the transfer of patients from one city to another. There seemed to him to be a good case for initial covering of the burnt surface with, perhaps, substitution of the exposure treatment when the patient reached a base hospital where he was likely to stay.
In view of the very large numbers of burns which some speakers had envisaged, he thought that the medical personnel would be fully occupied with the administration of intravenous fluids and strongly urged the education of the public now in a simple safe method of dressing burnt surfaces. He added that under the serious conditions which had been postulated it might be necessary, even if not ideal, for medical mobile teams to be formed. To count upon the appearance of a chain of base hospitals equipped with large burns units seemed at this stage to be over-optimistic.
The use of ACTH was giving promising results in the American Centres which he had seen and there was a good prospect that it would prove of real value if adequate supplies were forthcoming.
Sir Claude Fraukau said that, in general, it was thought that in the first stages after flash burns-that is to say, when the patient was picked up and taken back to what they were going to call cushion hospitals-a closed method of treatment would be necessary. The reason for that was that the patient would have to be moved to a base hospital at the earliest possible moment. He might perhaps have to be moved 100 miles, and he doubted Proceedtngs of the Royal Society of Medicine whether he would stand, even in the "heat" of an English summer, travel in a practically nude condition for that distance.
His committee thought, therefore, that the closed method of dressing would be necessary and that what was rightly called the Colebrook method of dressing-that is penicillin cream-would probably be the best method. There were other methods under consideration.
A rule-of-thumb method of resuscitation would be presented in chart form which he hoped would be found useful. Surgeon Captain S. G. Rainsford desired to say a word on the question of irradiation and flash burn. As Mr. Clarkson had suggested, it would be a mistake to rely entirely on antibiotics and ignore any other bacteriostatic.
Recent experimental work carried out on animals in the U.S.A. showed that the mortality from burns was enormously increased if concurrently the animals received relatively small doses of radiation. This effect was apparently due to interference with the normal immunological response to infection.
A number of methods and techniques for the treatment of burns had been described, all of which had had some measure of success, and all of which mainly depended for this success upon the use of an antibiotic, in most cases penicillin. In all these cases, however, it could be assumed that the normal defensive mechanism of the body against secondary infection had not been unduly suppressed. In view of the American work it was problematical whether the results of such treatment would be anything like as good had these patients been irradiated as well as burnt. He was not sure therefore that the policy of ignoring anti-sera was wise. It was highly probable that the concurrent exhibition of anti-sera as well as antibiotic might be found necessary as a treatment of burn cases who had also suffered from some degree of irradiation.
With regard to control of body fluids he had had some experience in a cholera epidemic with rapid dehydration in which the amount of intravenous fluids required was controlled by measuring the specific gravity of the blood by means of Phillips and Van Slyke's copper sulphate method. Its value in dealing with large numbers of cholera cases was tremendous. There was a very low mortality and he could not see why this should not be adopted in other conditions when they were faced with large numbers of casualties.
Mr. David H. Patey referred to some of the problems raised in the technique of exposure treatment of burns. An evaporative or absorptive-evaporative dressing might achieve the same object while at the same time affording mechanical and other protection. With his colleagues he was at present exploring the possibilities of absorptive-evaporative pastes as dressings.
